E ~iPSilile RS LR #Mia(F-hiSIEC™ )DEATEHE
S XVHEERIRETIILEADERICDONT

2024%F2H16H

BT 1)LLK ESHT
INAATATRRX T > Z=77Y AT FR
EIE RE

NEVER FUJ "FILM

STOP Value from Inn



AHOANE

€ F-hiSIEC™ & (S
BE - (EHSE. MiRORE

¢ F-hiSIEC™Z BUW\/ZHIEERUR - I (CD LT
AHHRREOFFEL. Caco2flifd LD EZH T

& F-hiSIEC™[CBITDEDM7ZIT VU —S3 2 (CDNT
S, g - KA

© FUJIFILM Corporation



F-hiSIEC™ & (. (R, (ER7E. MRO%FE)

© FUJIFILM Corporation



F-hiSIEC™ & (&

ek iPS Mg e b s il | 201998 F5E
=T

FUJIFILM human iPS-derived Small Intestine Epithelial like Cell

FUJFILM iPSBRE MR R i
@CELLU'G!‘ S
Dynamics T EEEERi

F-hiSIEC™(3 5105 9 SiPSHIREBER T & B iE B HILRF DK FEEND
WS UTlenbfmE itz i an B CRESNIZR R

© FUJIFILM Corporation



F-hiSIEC™ODOBIE, ERHGE

F-hiSIEC™ SRiafllid, 1gih
BRASHEAS : 1x108cells/)\1 7))L =T =
HEAEIER (F-hiSIEC Seeding medium) @
trgEetEih (F-hiSIEC Culture medium) i
X RIS AT 24wel BT -1 Y- MOowell5) 7 : |
3 R (J1 Bl DS T1A (1794 4-57) R RS SEES

F-hiSIEC"DORME, BRI 1—)
PSHIRZN SE3E _ERARRASM LR R OMAREFAERE L. B/ 1 7 LRSI 2RSS,
fER - EIEL, MI0ERMEESE3 e TRE LRMIRE LTS Rz, MBRICER.

+
Day0 Eﬁj - Day30

REEE 5 & # A fa'E £ R A

REENA TLROERAE

HAATT RSN
0 1 2 3 4 5 b 7 8 9 10 11 12 13

o 41—ttt 1Tt 1 1t
ERM | R igih 5 M | i i = |
1WA e, - A L SRR - S, T .
o X & * B B & k £ & £ BIA X kI
o mw s s tatt |t |

B LB [ . S o AR L[| i

© FUJIFILM Corporation



iz =g il NBNY — D —. HRERSIS

B Caco-2ffifz M F-hiSIEC™

- PPN

1000 g
100

VIL1T CDX2 ISX GATA4 GATA6 FABP2 CDX1

Villin 1/ DAPI

4

2
101_ o100 10° 1wt 10’
Villin - Alexa Fluor 488

1B LRI — 1 — L1323 BETFORROBHEDO MR SN,

© FUJIFILM Corporation



fe CRZMe & U CORE @ )N J7HKRE

OccludinDfeER 8 R iETE9OHEBEDOTEERIE

1200 -
- I Il
0 .

F-hiSIEC  F-hiSIEC  F-hiSIEC
Occludin / DAPI Lot #1 Lot #2 Lot #3

TEER (Q-cm?)
00}
o
o

v 942y 2023 EEERE CTHBD0ccudindFERNESN. LS
IWTFv—A>25— K~ ETIEEITDE/NU7HEZRUIC,

© FUJIFILM Corporation



fme LRZlE & U Cofstt | &48/\in LM DFEE

M A/ B Caco-2fii2 M F-hiSIEC™ Y & : mRNAFERZE (1EXHE)

1000

100 +

10 1

VIL1
RN _E A2 fe MHER Npapiiili ) R— Nifife Mitfife &7 NMillfa

MUC2 / DAPI GP2 / DAPI

F-hiSIEC™(C(&, IRUN EREASMHCEMIRE. MR, SFENZFENTLD,

© FUJIFILM Corporation




AHOANE

¢ F-hiSIEC™Z BUW\/ZHIEERUR - I (CD LT
AHHRREOFFEL. Caco2flifd LD EZH T

© FUJIFILM Corporation



BIEDOEYFNREIATT(CEH 1 D URUNETh

ERARDMPKEHER
AIERPRDMPKERER/BIZEDMPKEIUER (FRFDMPKEER)

) (E#DMPKGHER | |
) 2~ 3 l j3VSE N 3TE | 1028

¢ 5| < o T
RSwHH— . ~ .
Sy hOER t(,);mgbfg’” J— R U— RMEay JEBEER N RS ER 7¥<w
D/ =S5 L&Ak Sl HES A
JT—>3> —

[EAENEIREIS AR 1R (ISIRIES) ] DP6MEI1%EICIER

In Vitro ADME methods M
|
I | | 1 S22 AR—5—,
Absorption ] Metabolism Transport Protein Binding | KRHEEETE
! : | | : | i OFHENTE/R0
P;;maﬁﬂllg;ﬁfﬁﬁ Recombinant enzymes Membrane vesicles L Equilibrium dialysis ‘
| | | , | . Caco-2
Coll monolayers Subcellular fractions ) . ] :
&.9, Caco-2, MDCK s.g. Microsomes, S9, {__Ylmn] Xenopus lagvis ooctyes | Ulirzfiltration ) i .
| | CYP3A4HITEZR BT
E\ \ W N
Hepatocytes Transfectad call lines Mol. Cancer Ther UDu:Fﬁﬁb"Cgﬁb\
. -
| | 6, 428-40 (2007)
Reparter gene assays Cell systems
a,g, PXR, CAR | e.0, hepatocyles

v'In vitroiF{ié U TPAMPA/Caco-2(dB A THN.
SN TULBN., ENENEE-EN DS © FUIFIL Corporaion



F-hiSIEC™%& FHU\ZEEEIRIX - AGEEHIE(C DL T

In vitroTOHIEEIRUR - G5 (CBI9 S 5
OHILEN S OEYPIRINIED S
QOHEILETONE - bS5 RR—4 —(C L DHEHEM
OMHlEZ T UTIZEDIAA (RERDME. BRMELSEDEDIAGY)

Intestinal Lumen

L2} @K - Bt GMilfa & 5T L 7=EX Y iA
O © O
“Epithelial e A A A\A A A
Cells r‘
O 0|00 o 0 ,..00
;w+
v,

Portal Vein

v Db MERKRISGEVWVEEZB I Bin vitros MR NEENTULNSD

© FUJIFILM Corporation



HIEEN S DIRIN - AGHEHlC DU T

Intestinal Lumen
IRIR R - Hett

o
tpiﬁeli‘l L A AR .-1 L]

Cells

0 000 R

A
e e

",
Portal Vein

© FUJIFILM Corporation



EMDHLE

SR - Rt T O R

Bioavailability (F or BA)

= FaxFgxFh {L)ﬁwﬂ&HY(Zﬁeﬂ?éiéci%ﬁE
bS5 AR—45—

Fa: ORIV
Fg: SHIEBERSI =T RS
Fh: F¥lel@iBzhREx[ehEd 25

vperest Memeasg

vpreanet Tmarenp

UINMBCHFZCYPORIRZIS] UINBICHUTHEBEL TOB RS Y AR— 9 — B

Blood Intestne

—— QATP!

CYP2CO (14%)
CYP2C19 (2%)

D\ _—CYP206 (0.7%)

S e CYP2J2 (14%)

— PEPTI

Q
4
3

— ASBT

=il :gzmm
| s

INTESTINE MRP3 —(%P BCRP

P-gp

CYP3A (82%)

&#

Drug Metab Dispos., 34(5), 880-886 (2006) Nat Rev Drug Discov., 9(3), 215-236 (2010)

v B

3713in vitrodHAEBIRINGHEET VOB =

KE(CYP3A4), )NU7, MIDAN—F—-DHEEZRI DL

© FUJIFILM Corporation



in vitroTOMEEIRR (BiBH) OFHERLE

Caco2 F-hiSIEC™
(SO A REER) (& MiPSHIEAHRE)
s ANITREZNTUTE RS — b TOD RS —bTo
=8 by ol ] =80 by ol i Z=YiEE - A5
fRIEIE D) EA . . fRIEIB DT
EIGISE Py EEAROTA IO T
. A~O O
IR A _ . N
- R (—E8D S AM—4 | (B MEARNGEED
hp s A
INA 35 TR s @)
- X (CYP3AZEFZTT U T i — AT
IEERAR] AN, #J20H f910H
wll pVANY: 1=V
i 2 AIL—Twv b &= BT Y2 (bSO ZR—4 /REHE
4R E)

v F-hiSIEC™(3. Caco2dDE o> Aih—4., RHEIEEROFEIRNE MIA<
YN OIRUN AN LB E S GHI CERENHAFINDS

© FUJIFILM Corporation



&= - S AR—5 —DERFFHIA

B Caco-2ffif2 M F-hiSIEC™ Y &l : mRNAFIRE (18x318)

| W PNAN
] uiiEx= (5514H/56248)

1000

100
10

CYP3A4 CYP3A5 CYP2C9 CYP2C19 CES1 CES2 UGT1A1 UGT2B7 SULT1B1

10000 ¢JRREIIiEES 1000
1000 ; 100

100 1
10 §

10

1

Sucrase Lactase Trehalase Maltase

-Gl | ABCB1 ABCG2 SLC15A1

-Isomaltase (SI)  (LCT/LPH) (TREH) ‘(':n‘g‘X‘MV)ase / MDR1 | BORP | PEPTA
ZHENIIK D AREE R RIFR

(O NS> RAR—5—
100
1 I T T T . T T
ABCG5 ABCGS8 NPC1L1 SLC2A2 SLC2A5 SLC5H5A1 FAT TRPV6
| GLUT2 | GLUT5 | SGLT1 /| CD36 [ CaT1
L X>O0-J)L J)IL1—X RERAES HILST A

v £ MMNEHREICREU ERHEER - bSO RIR—Y—DELFRIRETRT

Y FUJIrILIVI Lorporduori



K= - bS5 AR—4 —OiE 4

RFEEZE (CYP3A4) DEM™ (Midazolam 1’-hydroxylation)

T 1400
2e 1200 -
=9 1000 -
"6' o
Q g, 800 -
< 600 -
5 = 400
a S
> O 200 -
= o
& T T

Primary Caco-2 F-hiSIEC F-hiSIEC F-hiSIEC
Enterocytes Lot #1 Lot #2 Lot #3

b= > ZAM—4— (P-gp) D&% (Digoxin transport)

[JAtoB HEBtoA

[JAtoB HEBtoA =12
€ 10 { ER=143 ER=8.6 ER=15.8
(&)
¢ 8
o
\ s
o 4
Q.
N ] EEN L | g 2
0 T T

F-hiSIEC F-hiSIEC F-hiSIEC
Lot #1 Lot #2 Lot #3

v (KHEiEESR (CYP3A4) & S AR—5— (P-gp) [CDULVT.
B OOy METEE UISEEZRT C EQER SN

© FUJIFILM Corporation



HILEIRIR - AGHTFRI(CRE 9 D

e

Z
C
»
»
o)
&
z
Q
%
3
%
3
0

Supplemental matenial 1o this anticle can be found at
hitp//dmd aspetjoumals org/content/suppl/2021/10/20/dmd 121000605 DC1

1521-009X/50//17-23535.00
Dmic METAsGLEM asl DRSPORIT N

it/ oo 10,1124/ el 121, 000605

Drug Metsh Dispos 50:17-23, Janusey 2022

Copyright € 2021 by The American Society For Pharmscology and Experimentnl Thermpoitics

Simultaneous Evaluation of Membrane Permeability and
UDP-Glucuronosyltransferase—Mediated Metabolism of
Food-Derived Compounds Using Human Induced Pluripotent Stem
Cell-Derived Small Intestinal Epithelial Cells®

Takashi Kitaguchi, Taisei Mizota, Mina Ito, Katsutoshi Ohno, Kazuhiro Kobayashi,
Isamu Ogawa, Shimeng Qiu, Takahiro lwao, Nobumitsu Hanioka, Mitsuru Tanaka, and
Tamihide Matsunaga

Global Food Safety Institute, Nissin Foods Hﬁn‘mgs Co.,, er Hachiop, Japan (T.K, TM., ML, KO, KK, MT.); Department of

Ciinical Phy . Grad School of Ph

Nagoy‘ﬁ CﬂyUmversﬂy Nagclya. Japan (1.0, 5.Q., T.IL, T.M);

am’ Depadmant of Health Pharmacy, Yokahama Unwﬂrs.l.ry of Pharmacy, Yokohama, Japan (N.H.)

Recsived July 1, 2021; accepted October 18, 2021

ABSTRACT

Pharmacokinetic prediction after oral ingestion is important for
quantitative risk assessmen! of food-derived compounds. To
evaluate the utility of human i ption predi we

mANA in hiPSC-SIECs were similar or higher as compared with
hPECs. Therefore, hiP SC-SIECs could be a useful tool for predict-
ing human intestinal absorption to simultaneously evaluate mem-

compared the b ility and boll ivities of
human induced pluripotent stem cell-derived small intestinal epi
thelial cells (hiPSC-SIECa) with Caco-2 cells or human primary

brane permeability and UGT-medlated metaboll

SIGNIFICANCE STATEMENT

enterocytes (hPECs). We found that membrane per ility in

is an important step for predicting the

hiPSC-SIECs had better prediclivily than Irml in c:aco -2 cells

internal exposure of food-derived compounds. This research

against 21 drugs with known human i ility (r =
0.830 and 0,401, 1 Ively). Memb per ility in mpsc
SIECs was only 0.019-0.25-fold as compared with that in Caco-2
cells for 7 in 15 food-derived compounds, primarily those that
were dto go glucuroni i The meta-
bolic rates of the glucuronide conjugate were similar or higher in
hiPSC-SIECs as compared with hPECs but lower in Caco-2 celis.
E ion levels of UDP-gl ¥ 1 (UGT) isatarm

that human induced pluripotent stem cell-derived small
intestinal cells (hiPSC-SIECs) had better predictivity of Intestinal
availability than Caco-2 cells; furthermore, the metabolic rates of
UDP-g (UGT) ol hiPSC-SIECs
were closer to those of human primary enterocytes than those of
Caco-2 cells. Therefore, hiPSC- SIECs ooulﬂ be a useful tool for pre-
dicting human to 1 huat

ity and LIE."'

sEwnop |45y 1w fosprumo adsr pup wog paprojusocy

Fig. 1. Relationship between Pogn values and intestinal availability (F, or FoFg) for 21 drugs.
buffer containing each of the 21 different drugs for N minutes at 37°C.
following formula in accordance with previous reports (Takenaka et al.,
I, piroxicam: 2, carbamaxepine: 3, verapamil: 4, warfarin: 5. antipyrine; 6, cephalexing 7,

hydrochlorothiazide: enalapril; 16, ranitidine; 17, atenclol: 18, sulpiride: 19, pravastatin; 20, methotrexate: and 21, raloxifene. Data
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1988): F, or FaFy Compounds used were as follows:
metoprolol: 8, pl'npmm_\lul: 9, accbutolol: 10, tbavirin: 11, metformin; 12,

PbxPaly
— ‘H’

are presented as means for hiPSC-SIECs (n = 2) and means = S.D. for Caco-2 cells (n = 3).
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